24 2 Vol .24 ,No .2

2003 3 ENVIRONMENTAL SCIENCE Mar . ,2003
PHAs
b b 2, . , 510640 ; 2.
;3. )
( PHASs) s
PHAs s
5.58% 3.90% 4.98 % PHAs
12.32% 9.55% 11.35% PHAs . N PHAs s
PHAs ; PHAs 12.32 %, 30.65 %.
JHNMR PHAs
: X705 A :0250-3301(2003)02-05-0097

Biodegradable Plastic Production by Activated Sludge with Different Car-
bon Souces

Lin Dongen1 , Zhang Yiwei' , Wei Chaohai®, Shen Jiarui’(1 .Depart ment of Applied Che mistry , South China
University of Science and Technology , Guangzhou 510640 ,China; 2. College of Che mical Engineering, South China
University of Science and Technology , Guangzhou 510640 ,China; 3 .College of Material , South China University of
Science and Technology , Guangzhou 510640 ,China)

Abstract :Polyhydroxyalkanoates( PHAs) are polyesters synthesized by numerous bacteria in sludge as intracellular carbon
and energy storage compounds under the condition of unbalance growth . Another important aspect of PHAs is thermo-
plastic polyester with the re markable characteristics of biodegradability . In this paper, using sodium acetate, sodium
propionate and sodium butyrate as the unique carbon source, 5.58 % .3.90 % and 4.98 % PHAs of dry sludge weight
were obtained by assimilated sludge as PHAs synthesis strains in the anaerobic condition, and 12.32 % .9.55 % and
11.35 % PHAs of dry sludge weight were obtained in the anaerobic condition . It was shown that there were large quan-
tities strains which could accumulate PHAs as granules in the cytoplasm of cells, and the yield of PHAs in the anaerobic
process were higher than that in the aerobic process . The best result was that 12.32 % PHAs of dry sludge weight was
obtained in the best experiment condition, and the yield of the PHAs to substrate was 30. 65 % . The structures of PHAs
were analyzed by ' HNMR spectrum , and the relationship of the structure of PHAs and the carbon source was explained .
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Table I  The content and structure of PHAs extracted B
by activated sludge
2.2 B PHAs
PHAs PHAs PHAs 1% CH; ¢
/ / ! %
g g % 3HB 3HV CH; ¢ o CH, 4 o
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2 B PHAs
Table 2 The results of PHAs accumulated by sludge B in the anaerobic condition
/h
0 1 2 3 4 5
ODg0 8.73 8.89 9.20 9.17 8.96 8.60
PHAs / mge L' 46 297 184 116 50. 4 17.3
ODggp 8.72 8.78 8.88 8.84 8.67 8.46
PHAs /mg'L'1 37 117 156 189 147 83
ODgo0 8.75 8.74 8.85 8.78 8.47 8.23
PHAs /mg‘L’] 43 78.9 197 214 178 112
PHAs 4 2h PHAs
3 Table 4 The results of PHAs accumulated by sludge with
b
different carbon source in the 2h anaerobic condition
3 2h PHAs
0,
Table 3 The results of PHAs accumulated by sludge PHAs PHASs PHAs /%
with different carbon source in the 2h aerobic condition /g /g /% /% 1 HB HB
PHAs PHAs PHAs/
. 2 4.973 0.613 12.32 30. 65 88.57 11.43
/g R 3.541 0.338 9.55 16.9 10.08 89.92
. -1
/mg L 'e /% 4.784  0.543  11.35 27.15 81.74 18.26
5.678 397 0.317 15.85 5.58
4.076 203 0.159 7.95 3.90
4.854 321 0.242 12.1 4.98 3 (2) ‘(3) (4) [8 ]
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Fig.3 'HNMR spectrum of PHAs by sludge synthesized with different carbon sources
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